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PROGRESS REPORT: 

1. Accomplishments during reporting period. This project is attempting 
to locate archaeological village sites by means of digital print— out 
of signatures generated by multispectral analysis. We believe this 
may be possible because of the characteristic vegetation found on 
such sites. Our semi-annual report detailed the results of the 
digital print out our first generation signatures. (Signatures 
were developed for known archaeological village sites, lakes, rivers, 
willows, trees, grass, bare ground, etc.). Since that time we have 
developed the investigation along three separate but related avenues: 
a. Village location determination. Reference to portions of the 
digital print-out illustrated in our semi-annual report will 
show that several known village sites were identified. In 
addition to these, several possible sites were identified 
located at positions which appeared likely in terms of proximity 
to water, etc. A search of old maps and records has been made 
to determine whether there is any validity to these identifications. 
We have found evidence supporting several of these identifications. 
The most striking agreement was found in the vicinity of the 


present village of Kaltag. The digital print-out indicated a 
large former village site at the downstream end of an island 
in the Yukon River which is located just upstream from Kaltag. 

We have found from U.S. Army exploration records that circa 
1890, that location was the site of "Khaltag". Several other 
known former village sites have been also tentatively identified 
in this manner. This work is continuing. 

b. Signature Improvement. By means of a borrowed zoom transfer 
scope, we are comparing the digital print-out with the NASA- 
provided aerial photography of the test area. We are seeking 
to improve vegetation signatures as well as archaeological site 
signatures. Not all archaeological site signatures appeared 

at reasonable locations on the print-out. In this work, we are 
attempting to change the signature definitions to eliminate 
these identifications and retain known sites. In order to do 
this, a 1290 picel area is being analyzed by direct methods. 

c. Semi-automatic methods of signature identification. In 
conjunction with U of A ERTS project no. 1, we have worked 
with the development of a computer program which lists the 
number of picels with each reflectance level for each band 
within a defined portion of an ERTS scene. We expect this 
information to aid us in definition of signatures and other 
analytical approaches. Shown here is a histogram print-out 

of this information for bands 4 through 7 for first, the small 
area being analyzed above, and second, for a large 512 by 512 
picel area containing that area. The histograms are semi- 
logarithmic . 
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Although this work has just been completed and the results 
not completely analyzed, inspection of the histograms for band 
4 (CDU file number 4 on the print-out) shows that for the small 
area (1290 picels) there are only seven significant intensity 
levels while for the larger 512 by 512 (26, 2144 picel) area, 
there are from three to four times as many intensity levels 
represented. More significantly, for the small area no signature 
domains appear obvious while for the larger area, there are two 
groupings of intensity levels which appear to represent dominant 
features. Further, note that the small area histogram agrees 
with the upper portion of the large area histogram even to 
the point that intensity level 16 appears most frequently. 
However, there is no correlation between the lower portion of 
these histograms. There -is a large range of intensity levels 
represented on the large area histogram not indicated on the 
small area histogram. This indicates that the area was not 
homogeneous and that band 4 is more useful for signatures than 
one may have thought on the basis of the small area histogram. 
Examination of the large area histogram shows an unusual number 
of picels with intensity level 60. It remains to be seen 
whether this is significant or the result of statistics. 
Similarly, the histograms for bands 5, 6 and 7 can be compared. 
Plans for next reporting period: Generally, we intend to persue 
these three avenues of approach to produce better signatures for 
surface features including archaeological sites. Method (a) will 
be used to find as many known sites within the test area as possible. 
Method (b) will be used to improve signatures on a picel-by-picel 



examination basis and method (c) will be used to improve signatures 
from the standpoint of information analysis. One specific example 
will be given as part of method (b) , a series of two-dimensional 
"cross-plots" will be made showing the relationship in reflected 
intensities between two bands. (These are then two-dimensional 
projections of the four-space intensity function). By this means 
it is hoped to better define signature domains. If the results 
appear worthwhile, a computer program may be written to perform 
this type of plot. 

The projected result of the next reporting period is a computer 
signature print-out of the Kaltag test area using what we judge 
to be the best signatures obtainable. 

SIGNIFICANT RESULTS: (see attached sheet) 

PUBLICATIONS: 

a) IN PREPARATION: A paper will be offered for presentation at the 

24th Alaskan Science Conference August 17, 1973 

b) IN PRESS: None 

c) PUBLISHED: None 

RECOMMENDATIONS: None 

CHANGES IN STANDING ORDER FORMS: None 

ERTS IMAGE DESCRIPTION FORMS: No ERTS data received this reporting period. 

DATA REQUEST FORMS: None 
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FREQUENCY DISTRIBUTION COMPLETED FOR CDU FILE NUMBER 7 AT 22.29.46. 
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FREQUFNCY DISTRIBUTION COMPLETED FOR COU FILE NUMBER 


5 AT 22.39.51. 


\ 



'fHETJ^VY 1)1 STf> ! RUT ID*-! OF PICFLS BY Cl ASS OP LEVEL FOR COU FILE NUMBER 6 AMO CHANMFL NUMBER 3. DAT E = 06/ 05/ 73 

AREA OF * SCI: NF COUNTED IS FROM LIMF 1 TO 512 AND PICEL 1 TO 512, CONTAINING A TOTAL OF 26214* PICFLS. 

CC.MMENT fot’iM ARC A SUECI F IC AT ION CONTROL CARD=WHOLE SCENE FROM 10311-21301 REEL 2, LINE 1011, PICEL 1 
NOTE LEVELS OR CLASSES WHICH HAVE. A PICFL COUNT OF 7.ERD ARE NOT LISTED BELOW. 


TIMF=2?.4I.A5 


HISTOGRAM OF NUMBER OE PICELS IN EACH CLASS OR LEVFL 


n 


LFVEL 

NIJHBEP 

OP 

OF 

CLASS 

PICELS 

2 

1 

3 

6 

4 

32 

5 

112 

6 

305 

7 

5 7 B 

3 

591 

9 

595 

10 

630 

i L 

74 i 

12 

920 

13 

1 306 

14 

2 154 

15 

4065 

16 

5313 

17 

16302 

13 

l 5995 

19 

11037 

29 

15215 

2 l 

1 3276 

22 

10906 

2 1 

19 319 

2 4 

16075 

25 

1356R 

26 

25038 

27 

9651 

23 

27855 

2V 

12443 

30 

10473 

31 

9066 

32 

43 44 

33 

3461 

34 

2533 

35 

2 6 55 

36 

1795 

37 

1613 

33 

1369 

39 

1263 

40 

fl 96 

41 

920 

42 

248 

43 

559 

44 

355 

45 

2 64 

46 

205 

4 7 

101 

43 

130 

49 

66 

50 

83 

51 

49 

52 

35 

53 

33 

54 

10 

55 

6 

57 

1 

59 

1 

] 37 

1 

100 

1 

135 

1 

TOTAL 

262144 



frequency distribution completed for cdu FILE NUMBER 


AT 22.41.50 


n 


FREOllFNCY D I STR I BUT I DM OF PICFIS BY CLASS OR LEVEL FOR CDU FILE NUMBER 7 AND CHANNEL NUMBER I. DAT E=D6/05/ 73 

AREA HE SCENE COUNTED IS FROM LINE 1 TO 512 AND PICEL 1 TO 512, CONTAINING A TOTAL OF 262144 PICELS. 

COMMENT FROM AREA SPECIFICATION CONTROL CARD = WHOL E SCENE FROM 1038-21301 REF L 2, LINE 1011, PICEL 1 
NOTE LEVELS OR CLASSES WHICH HAVE A PICEL COUNT OF 7ER0 ARE NOT LISTED BELOW. 


T l ME = 22. A3. A3 


HISTOGRAM OF NUMBER OF PICELS IN EACH CLASS OR LEVEL 


L - 3 




LEVEL 

OR 

CLASS 
0 _ 

1 

2 

_ 3 

4 

5 

6_ 

7 

8 
9 

10 
1 1 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 

_ 24 

25 

26 

27 

28 
29 

30 

31 

32 

33 

34 

35 

36 _ 

37 

38 

39 
42 

4 6 

5 0 
56 

TOTAL 


NUMBER 

OF 

PICFLS 
120 
512 
1200 
9294 
9239 
1951 
1653 
2117 
4961 
8847 
15557 
19845 
21425 
22642 
24670 
23215 
30107 
20866 
1 3520 
3915 
6104 
4438 
3258 
2069 
_ 2042 
1205 
821 
5 03 
352 
283 

169 

87 

73 

45 

15 

14 

2 

1 

1 

1 

2 

1 

1 

1 

262144 


PERCENT 

OF 

TOTAL 
_ 0.04578 
0.19531 
0.45776 
_ 3.54530 
3.52440 
0.74425 
0.63057 
0.90757 
1.39247 
3.37486 
5.93452 
7.57027 
9.17299 
3.63724 
9.41036 
8.35582 
11.48491 
7.95975 
5.15747 
" 3.40080 
2.32849 
1.69296 
1.24233 
0.73926 
_ 0. 77096 
" 0.45967 
0.31319 
0.19188 
0.13423 
0.10796 
0.06447 
0.03319 
0. 02785 
0.01717 
0.00572 
0.00534 
0.00076 
0. 00039 
0.00038 
0.00038 
0.00076 
0.00030 
_ 0.00038 
0.00038 
100.00000 
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FREQUENCY DISTRIBUTION COMPLETED FOR CDU FILE NUMBER 7 AT 22.43.52. 

EOF READ FROM INPUT TAPE IN PLACE OF. ID RECORD. WILL REWIND AND CHECK FOR MORE CONTROL CARDS., PRESENT T I ME=22 . 43. 52 . . 
EOF (/*) READ BY CAPO READER. ERTSCOUN IS NOW DONE. PRESENT TIME =22. 44. 27 • 


i 


n 


EOJ STRING26 

FIRST POSTED 05/28/73 
FIRST POSTED 05/22/73 


22. 44. 31, DURATION 00.16.48 
TP Y IT. 


CHARGE TO GL8783 


SER=0003l THE 2780 IS NOW AVAILABLE FOR 80-80 LISTING OFF LINF, 

,SE R =00030 ANNOUNCING A DP MA SPCNSOKFD IBM FILM ON VIRTUAL STORAGE JUNE 12 TRUM NOUN TU 
ONE AT THE ANB. BRING YOUR LUNCH OR BUY IT ($1.58 CATERED). 

CALL DICK JABLONOWSK I X7714 FOR FOOD RESERVATIONS. 
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TITLE OF INVESTIGATION: Feasibility Study for Locating Archaeological 

Village Sites by Satellite Remote Sensing Techniques 
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SUMMARY OF SIGNIFICANT RESULTS: None this reporting period. 
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